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The invention described herein relates to dynamo 
electric machines and more particularly to an improved 
clamping arrangement for attaching a fan hub to the 
shaft of rotating machines. - 
Numerous devices are currently employed forfasten 

ing a fan hub to ‘its supporting shaft in a dynamoelectric 
machine and one of the 'most prevalent types used con 
sists of a clamping arrangement wherein bolts are pro 
vided on either one or opposite sides of the shaft for 
exerting the force necessary in obtaining a secure ?t. 
This type of fastening means subjects the hub to possible 
fracture in the event too great a force is applied to the 
bolts, while other clamping arrangements contain a mul 
titude of parts or involve elaborate procedures in assem 
bly which tend to increase the cost of manufacture. 
Hubs of various sizes currently used are designed to ?t 

their respective shafts only, thereby requiring a separate 
set of dies for each hub rather than having one set of dies 
adaptable to a wide range of hub diameters. Also, opti 
mum hub design calls for smooth surfaces not susceptible 
of gathering dirt, lint or other foreign particles which 
hinders air ?ow over'the heat producing surfaces of the 
machine. 

It therefore is an object of my invention to provide a 
hub capable of eliminating the above noted disadvan 
tages while retaining simple design features to permit 
manufacture at low cost and to assure complete clamping 
action with the shaft. 

In carrying out the above object of my invention, I 
provide an integrally cast blade and hub structure made 
of metal or organic material and having slots in the hub 
arranged to extend axially of the shaft for facilitating the 
clamping action thereon. A clamping ring of metal or 
other deformable material is designed to ?t over a tapered 
exterior surface of the hub so that upon tightening of the 
ring, the slots permit the hub to effect a ?rm locking 
action with the shaft thereby preventing relative move 
ment of these parts during operation of the machine. 
The hub structure is further designed in a manner to 
permit the use of a single die for providing hubs of dif 
ferent internal diameters within a predetermined range 
of sizes. 
The subject matter which I regard as my invention is 

particularly pointed out and distinctly claimed in the con 
cluding portion of this speci?cation. My invention, how 
ever, both as to organization and method of operation, 
together with further objects and advantages thereof may 
best be understood with reference to the following de 
scription taken in connection with the accompanying 
drawing in which. 
FIGURE 1 is a view in elevation of ‘a fan including 

blades and a hub adapted for mounting on a shaft of a 
machine; 
FIGURE 2 is a view taken on lines 2-2 of FIG 

URE 1; 
FIGURE 3 is a perspective view of the fan shown in 

FIGURES 1 and 2 and illustrate the arrangement of the 
clamping ring and hub immediately prior to anchoring 
the latter on a shaft; and 
FIGURES 4 through 7 illustrate various modi?cations 

of the clamping ring arrangement shown in the preced 
ing ?gures. 

Referring now to the drawing wherein like reference 
characters designate like or corresponding parts through 
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out the several views, there is shown in FIGURES 1 
through 3 a cast or molded fan structure 10 made of 
organic material to permit continuous operation in cor 
rosive laden atmospheres. The fan comprises blades 12 
and a hub 14 provided with a central opening for receiv 
ing the shaft 18 of a dynamoelectric machine. As shown 
in these ?gures, the major portion of the hub 14 is lo 
cated on the inner or motor side of the fan structure so 
as to have the outer surface thereof present a smooth 
surface to the flow of air thereover and to preclude the 
gathering of lint or other foreign particles on otherwise 
protruding parts. This design further permits the opti 
mum utilization of space within the frame or housing of 
the machine. The hub comprises a cylindrical member 
having a smooth internal bore 20 adapted to snugly ?t 
with shaft 18, while the outer surface of the hub is pro 
vided with a tapered portion 22 which merges into each 
of the fan blades 12 integrally formed therewith. 
As more clearly shown in FIGURE 3, a plurality of 

slots 24 are provided in the hub which extend axially 
thereof to a point adjacent the forward end. In order 
to rigidly attach the above described hub structure to the 
shaft, a cylindrical clamping ring 26 having a tapered 
inner surface 28, mates with the tapered surface of the 
hub and is adapted to be pulled upwardly on the tapered 
surface 22 by bolts 3% engaging threaded openings 32 
formed at appropriate points in the ring 26. A reversely 
bent lip 34 is provided on the ring periphery for pro 
viding the required stiffness to draw the ring up along the 
hub, yet retaining enough flexibility to provide spring 
action for aiding in the self-locking of the ring on the 
tapered hub surface. The ring therefore constitutes a 
combined locking and tension take-up device. 

In operation, with the parts as assembled in FIGURE 
2, the bolts 30 are drawn up with equal pressure to pull 
the ring 26 upwardly on the tapered surface 22, and in 
so doing, compresses the hub portions between the slots 
into a ?rm and ?xed relationship with the shaft. The 
continued application of force to the bolts causes the 
ring to deform adjacent its outer surface with the result 
that a self-locking action is obtained. After a fan struc 
ture mounted in the manner described is placed in opera 
tion on a motor shaft, the parts ultimately will settle into 
a more permanent position, and in some cases, may tend 
to become loosened on the shaft. However, because of 
the deformation in the ring 26, the possibility of the bolts 
30 working looseis remote because of the self-locking 
e?‘ect achieved. Also thespring action of the flange tends 
to cause it to pull up on the hub and take up any loose 
Ees; which may develop due to relaxing of the molded 
u . 

In order to employ a single die for producing hubs of 
different diameters, a round bar having a diameter equal 
to the shaft dimension desired, is placed in a mold pro 
vided with protuberances which form the slotted portions 
24 in the hub. If the hub internal diameter is large, and 
therefore adapted for installation on a large shaft, fan 
material is placed in the mold and the fan cast or molded 
under pressure in the usual manner. However, in the 
event a hub of smaller diameter is desired, while utilizing 
the same mold, a bar equal‘to the shaft diameter is placed 
in the mold as described above. However, since the 
body of the hub will be thicker and therefore comprise a 
greater amount of material, a plurality of pins are spaced 
around the bar so that when the molten material is poured 
into the mold, the pins Will serve to conduct the heat 
away from the hub at a rate substantially equal to that 
of the blades. The various portions of the fan are there 
fore cured more evenly, thus eliminating uncured sections 
or crack producing stresses which otherwise would appear 
in the structure from overcuring of the thin sections. 
Upon removal of the fan from the mold, a plurality of 
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holes 36 will appear in the hub where the pins were lo 
cated, and these also serve to permit deflection of the hub 
sections when it is clamped to the shaft by ring 26. Ob 
viously, the fan adapted to be cast or molded in the mold. 
having the smallest shaft will utilize a large number of 
pins for carrying heat into the fan hub While the largest 
will employ the least number or none at all. In order to 
remove the fan from the shaft, the bolts 30 are backed off 
slightly to a loose position and it has been found that mild. 
tapping by a mallet on the exposed head of the bolts is suf 
?cient to break the hub loose from its rigid ?t with the 
shaft. 
The modi?cation shown in FIGURES 4 and 5 is the 

same as that previously described except that the ring is 
of a slightly different shape; the ring 38 in FIGURE 4 
being of conventional construction with a plurality of‘ 
threaded openings 40 extending axially through the wall. 
thereof while the ring in FIGURE 5 is provided with an. 
additional portion 42 for increasing the contact area with 
the outer surface of the hub. 

In FIGURE 6, the hub extends outwardly on the air 
inlet side of the fan and is tapered as in the previous. 
modi?cations. The ring 44 is the same as that shown in 
FIGURE 4 and in order to secure a rigid connection, an 
insert 46 is provided at a point where the hub merges ' 
into the fan blades. 

In FIGURE 7 the tapered portion of the hub is 
equipped with a screw thread 48 which mates with a 
tapered thread formed on the inner surface of a ring 50. 
The exterior surface of the ring is preferably shaped to 
blend with the fan surface in order to obtain improved 
air ?ow characteristics. 

It will be evident that in all of these modi?cations, the 
concept disclosed is that of providing slots axially in the 
hub while a tapered portion is formed on the outer sur 
face engageable by a ring which is drawn onto the tapered 
surface for compressing the hub on the shaft. 

It will be evident that many modi?cations and varia 
tions are possible in light of the above teachings. It 
therefore is to be understood that within the scope of the 
appended claims, the invention may be practiced other 
wise than as speci?cally described. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. An air impeller adapted for mounting on a machine 

shaft comprising a hub having a plurality of blades in~ 
separably cast therewith and extending radially there 
from, a generally tapered exterior surface on said hub 
having axial slots therein and a clamping ring having a 
like tapered surface arranged for mating contact there 
with, and a plurality of bolts extending axially through 
a portion of said hub and into said ring for drawing the 
latter onto said tapered surface and thereby compressing 
said hub on said shaft. 

2. A fan for a dynamoelectric machine shaft compris 
ing blades and an inseparably connected hub made from 
a non-metallic molding compound and having an axial 
length less than the width of the blades, said hub com 
prising a radially protruding portion equipped with an 
exterior surface tapered to a slight angle with said shaft, 
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4 
a plurality of slots in said hub, and a combined locking 
and tension take-up device on said tapered surface, bolts 
extending axially through said hub and terminating in 
said device so that when the bolts are tightened, the de 
vice is moved upwardly on the tapered surface of the 
hub thereby compressing it thereon and preventing sub 
sequent relative movement between the hub and the shaft. 

3. The combination according to claim 2 where said 
device comprises a cylindrical member having threaded 
openings placed at predetermined points in a wall thereof, 
and a bolt extending axially through a portion of the hub 
for each of the threaded openings so that upon tighten 
ing of the bolts in the openings, the device is drawn up 
wardly on said tapered surface to effect tightening of said 

' hub on the shaft and simultaneously obtaining a distortion 
of said device to achieve a self-locking action with the 
bolts. 

4. The combination according to claim 2 wherein said 
radially protruding portion extends forwardly into the 
air stream for said fan, an internally threaded insert 
‘spaced from said ring and ?xed in a portion of said hub 
so that bolts extending through said ring are caused to 
engage said threaded portion to effect tightening of said 
hub on the shaft. 

5. The combination according to claim 2 wherein said 
exterior surface is provided with threads and said ring is 
likewise equipped with a mating threaded portion so that 
upon turning said ring on the exterior surface, the hub is 
caused to be tightened on said shaft. 

6. A fan for a dynamoelectric machine comprising 
blades and an inseparably connected hub made from a 
non-metallic molding compound and having its axial length 
falling within planes transverse to the hub and on each 
side of the blades, said hub comprising a radially pro~ 
‘truding portion equipped with an exterior surface tapered 
to a slight angle with a shaft on which it is adapted for 
mounting, a plurality of slots in said hub, a number of 
axially extending holes formed by the walls of said hub 
for assisting in providing an area which facilitates clamp 
ing said hub onto said shaft, and a combined locking and 
tension take-up device on said tapered surface designed 
in a manner to compress the hub on said shaft when the 
device is moved upwardly on the tapered surface by an 
exterior force. 
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